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Abstract 
Control and management of solid waste materials created during/after building/demolition and renewal of a  structure 
is one of the most important problems of modern societies today. Solid waste materials which are differentiated 
depending on properties of structure and construction technique generally consist of materials such as concrete, brick, 
stone, briquette, wood, metal, glass, gypsum, plastic, ceramic.  
The matter of reuse was created as a result of limited capacity of reserves of sources and increased consumption 
depending on increase of population. Today it is possible reuse of various solid wastes. Consequently, evaluation of 
construction wastes which are used as primary aggregate source in construction industry, became very important in 
our world where natural sources were finished.    
Target of that study is examining utilization ratio of materials preferred during building process of structures by 
recycling at the end of  utilization life for “Construction/ demolition wastes management and reuse”; control of 
environmental pollution, ecologic balance and economical development and discussion by providing examples from 
Turkey.  
© 2011 Published by Elsevier Ltd. 
Selection and/or peer-review under responsibility of APAAS 
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1. Construction Wastes Reuse and Management
Solid waste materials created during/after building/demolition and renewal of a structure are called
construction wastes. Since Construction wastes have a high ratio especially in cities depending on size of 
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construction areas in terms of volume/weight, control and management of that type of wastes became 
necessary. For that reason construction wastes are important problems of today’s modern cities. 
 
 Solid waste materials which are generally differentiated depending on construction technique and 
properties of structure consist of materials such as concrete, brick, stone, briquette, wood, metal, glass, 
gypsum, plastic, ceramic. Construction and demolition wastes in European Community countries and 
USA due to modification and repair of structures/infrastructures annually are approximately 180 million 
tons, and 136 million tons respectively. Ratios of these wastes for new constructions, renovation activities 
and demolitions are respectively 8%, %44 %38 respectively. The wastes which are called as construction 
and demolition wastes , could be used as secondary raw material after being duly processed. It is 
important to induce reuse of that type of wastes due to protection and sustainability of natural sources. 
Since sources are limited to  reserve capacity and increase of consumption depending on increased of 
population, concept of reuse appeared. Recycling is defined as transformation of solid wastes to a new 
material by using as raw material; recovery is defined as reuse of wastes to obtain energy or to obtain a 
new product by processing under physical or chemical processes. Today it is possible reuse of various 
wastes. Especially right management of construction demolition wastes is important for use of structural 
materials such as concrete, metal, wood, glass in reconstruction and renovation. Thus, most of the 
materials recovered by demolition of structures could be used in similar or same projects or other 
construction projects after cleaned and repaired.  
Recycling of construction wastes in Turkey has been a legal liability according to Regulation of 
Control of Solid Wastes (1991) published by Ministry of Environment. However recycling did not reach 
to desired values due to the problems experienced in application.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1. The process and results to apply on constructional solid waste (Gesselschaft. F. 1998: Systemanalsyse und Organisation-der 
Kreislauf wird geplant. Industrielle Kreislaufwirtschaft) 
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1.1. Reusable Construction Wastes 
Construction sector is one of the sectors where raw material is extensively consumed during 
production process. However reducing materials used in the process of manufacturing to minimum is not 
preferred due to its effect on quality of work performed. However evaluation of materials in structures by  
reuse procedure, will both reduce its negative environmental effects to minimum, and provide economical 
contribution.  
Most important recyclable wastes on the world are paper, aluminum, glass and plastic materials. 
Concrete, natural stone, wood and metal have an important role in recycling of construction wastes.  
• Concrete  
Concrete is an indispensable material in construction sector due to architectural possibilities provided. 
Extensive use of concrete increases ratio of recycling. Waste concrete materials obtained after demolition 
and destruction works, will be made granulated materials  ready for reuse after crushed and disintegrated 
at concrete recycling plants. 
 It is estimated that approximately 300 million cubic meter of concrete is produced in Europe annually. 
Accordingly, annual ready to use concrete consumption reached to 0.3-1.40 cubic meter/person. 
Especially in many states of USA it is a legal obligation to use that material which was produced so 
extensively by recycling. After the legal sanctions levied in USA to construction sector, recycling of 200 
miles of concrete cladding was enabled. [1] 
• Natural Stone 
It is more advantageous evaluation of natural stones by reuse than other construction wastes. 
Especially recycling of marble material is used as liquid  additive, cement additive, lime production and 
in construction industry as refractor material as wastes in the form of powder and particle [2]. For the 
production of ceramic tiles, marble powder with the size less than 0.5mm is preferred. Concrete is another  
structural material where marble powder is used as additive. According to the studies made, it was 
observed that there is a specific rise in compression strength if about 10% of thin material ratio is 
replaced by marble powder in concrete production. [3] 
In Turkey, still there is no extensive application related to that subject although there is the possibility 
of evaluation of natural stone construction wastes in many sectors such as ceramic, cement, paint, glass, 
structural materials.  
• Wood 
Wood is the unique material in reusable construction wastes having the property of organic and 
sustainable property. Since its source of production is renewable, makes the property of sustainability of 
wood prominent among construction wastes. 
Wood material as construction waste, is evaluated primarily as fuel. In that case wood material is not 
recycled but recovered since energy is produce after fired. Wood material as construction waste, is 
evaluated secondarily in production of paper.  
• Metal 
Metal as construction waste; covers elements obtained from aluminum, iron-steel, brass alloys, copper 
etc. products. Recovery rate of metals are close to 100%. As an example, it was observed that as a result 
of recovery of used steel; 74% of energy, 90% of raw material, is saved, 40% of water consumption is 
reduced, and 76% decrease of pollution of waste water, 86% decrease of pollution of air,  and 97% 
decrease of waste of metals.[4] Thus, protection of energy source and environment protection will be 
possible with the recovery of metal construction wastes such as construction iron, wire fences, door and 
window woodworking, steel doors, sanitary installation pipes, taps, etc.  
2. Reuse of Construction Wastes on the World 
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Percentage of construction wastes in total wastes are expressed as 44% in Australia, 25–50% in 
Denmark, 38% in Hong-Kong, 36% in  Japan, 30% in Italy, 70% in Spain. It was stated that 44% of 14 
million tons of wastes per year in Australia left to waste areas are sourced from construction industry.[5] 
Construction waste management in the construction industry has been the subject of several research 
projects around the world. Some of the projects have focused on the environmental damage and reduce 
the generation of waste at source, and to proposed alternative methods for treatment of construction waste.  
Since the beginning of years of 1980's in many EU countries such as Germany, Holland, Austria, 
Sweden, Hungary, wastes of construction materials are reused as raw material after recovered at various 
facilities. About this subject Brossik and Brouwers (1996) conducted a research project in The 
Netherlands, concerned with the measurement of construction waste, regarding sustainability 
requirements. [6] 
There have been a number of studies mostly concerned with the economic aspect of waste in the 
construction industry. In the UK, Skoyles (1976)  monitored material waste in 114 building sites, 
concluding that there is a considerable amount of waste that can be avoided by adopting relatively simple 
prevention procedures. [7] 
In addition to projects developed for reuse of construction materials, various facilities were founded 
for reuse. Heilbronner Baustoff - Recycling GmBH in Germany could be given as an example. In that 
facility new construction materials are produced since 1984 which are recycled from construction wastes.  
In addition to that, there are mobile recycling facilities which provide saving of energy required for 
transportation by recycling of waste at its original location. One of the most important one of these is the 
mobile facility at North Germany/Wesermandung. That facility has the capacity processing by recycling 
200 tons/day  construction waste to raw material. 
Since construction wastes are considered as an important environmental problem in many countries, 
various legal regulations were developed. European Union countries have made studies and prepared 
documents regarding development of structural waste management and determining targets to recovery of 
structural wastes. [8]  
3. Reuse of  Construction Wastes in Turkey 
Basis of waste management policy is separation of waste material from its source and recovery of 
recoverable products to economy of country. In Turkey in 2004 an extensive regulation was organized for 
management  of structural wastes according to  Control Regulation of Excavated Soil, Construction and 
Demolition  Wastes by Environment  and Forest Ministry [9].  However level of applications and 
activities in the scope of that regulation is not satisfactory yet. 
According to current regulations in Turkey all producers and consumers , including houses, are obliged 
to separate solid wastes at source, and punishment is foreseen for those not respecting them. However 
according to report of T.R. Court Of Accounts : Performance Inspection Report of  Waste Management  
National Regulation in Turkey and Results of Applications, considerable amount of excavation and 
construction wastes are left to environment arbitrarily and household wastes are stored in a mixed manner.   
Transportation and collection of excavation and construction demolition in Turkey is under the 
responsibility of municipals and they are performed by private sector by tendering procedure. Although 
related regulations are available in Turkey, waste collection is made by the system of street collectors to a 
great extent arbitrarily and under unhealthful conditions. Waste materials are tried to be recovered by 
street collectors or mobile scrape collectors in waste containers at streets under unhygienic conditions. 
Consequently, responsibilities of municipals in waste management is generally limited to collection of 
wastes from urban areas.  
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Basic responsibility in storage of wastes also belong to municipals also. However nobody could tell 
that municipals pay the same attention to disposal of wastes as they do for collection and transportation of 
wastes. According to results of Survey of TÜİK for Statistics of Solid Wastes of Municipals in 2003,  den 
3018 of 3215 municipals provide solid waste services. According to these data, only 28.5% of  26,12 
million tons of  solid wastes collected by municipals providing solid waste services in 2003 have been 
disposed to regular storage areas. According to results of Survey of TÜİK in 2004 , 1911of 1889 
municipals  providing solid waste services and 24,24 million tons of  solid wastes were collected in 2004. 
Only 28.9% of these have been disposed to regular storage areas. Since these data covers all solid wastes, 
exact percentage of recycling  of construction wastes in Turkey is not known. 
Another type of recovery of  construction wastes in Turkey is purchasing of  materials obtained after  
structural repair and demolition by enterprises which are dealing with buying and selling of secod hand 
structural materials. That process is realized by transportation and exhibition and sales of structural 
materials such as doors, windows, cabinets, ceramics, tiles etc. obtained after demolition at open areas by 
their own means. [10] 
4. Conclusion 
Use of construction wastes after recycled is an alternative source of raw material especially for 
construction sector. Especially recycling of concrete, wood and natural stone will be useful economically,  
it will affect  sustainability of materials due to environment effects such as flood. Recovery of these type 
of wastes at mobile, semi mobile and stationary systems is possible.   
Recycling matters for Turkey as general policy is not sufficient yet. However recycling of construction 
wastes by legal obligation is being studied to prevent environmental and economical losses  and to meet 
part of raw material requirement. 
Consequently, it could be concluded that the most important problem in Turkey in waste management,  
is disposal of dangerous wastes with industrial origin, industrial wastes with household origin , household 
wastes, special wastes and construction wastes collectively without separation. 
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